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Tuberous sclerosis is a rare disease characterized by epilepsy, mental retardation and adenoma sebaceum. We 
describe the case of a 29-year-old woman with a clinical history of tuberous sclerosis who also had severe 
hypoxaemia, multifocal hamartoma-like lesions of various extrapuhnonary organs, massive hypersplenism 
and coagulation defects. This case emphasizes the value of high resolution computed tomography (HRCT) in 
patients with pulmonary tuberous sclerosis. 
Introduction 
Tuberous sclerosis is a systemic hamartosis that is 
either autosomal dominant or sporadic, character- 
ized by abnormalities of the skin, mental retardation 
and epilepsy. Prevalence is very low, with one new 
case in every 150 000 births (1). Lung involvement is 
extremely rare, being found in only one of 100 
patients, and results from a diffuse proliferation of 
smooth muscle cells and fibrous tissue in the walls of 
lymphatic vessels, pulmonary venules and bronchi- 
oles (l-3). Pulmonary tuberous sclerosis is a progres- 
sive disease, with chronic destruction of the lung 
parenchyma characterized by serious respiratory 
impairment, and the usual outcome is death from 
respiratory failure within l&20 yr of diagnosis (1). 
The present report details the findings in a 29-year- 
old woman with a clinical history of tuberous scler- 
osis, who developed progressive dyspnoea and was 
referred to us because of severe respiratory distress. 
This case highlights the importance of high resolution 
computed tomography (HRCT) in establishing the 
nature of lung lesions in pulmonary tuberous 
sclerosis. 
Case Report 
The patient, Miss G. A., a 29-year-old social 
worker (non-smoker), was referred to our hospital 
because of a sudden exacerbation of her longstanding 
dyspnoea and dry cough. A diagnosis of tuberous 
sclerosis was made by a dermatologist when she was 
8 years old. At the age of 21 years, she underwent 
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surgery for acute appendicitis and on this occasion, 
numerous bilateral renal angiomyolipomas were 
noted. A right nephrectomy was then carried out. 
She remained well for 6 yr, when she developed 
progressive dyspnoea. At the age of 24 years, the 
patient started to develop recurrent pneumothoraces 
which failed to resolve with standard drainage. 
Pleurectomy had to be performed on the left side in 
1989 and on the right side in 1990, but no lung biopsy 
was taken. Resting dyspnoea appeared in 1991 for 
which she required domiciliary nasal oxygen. She had 
neither personal nor a family history of haemoptysis 
or mental deficiency. 
Physical examination revealed a thin cyanotic 
woman in severe respiratory distress. Her pulse 
rate was 96 beats min ~ ‘, arterial blood pressure 
120/85 mmHg, axillary temperature 36.2”C, and 
respiratory rate of 32 min- ‘. Clubbing, oedema 
and lymphadenopathy were all absent. Cardiac and 
pulmonary auscultations were unremarkable. The 
patient had mild hepathomegaly and massive hyper- 
splenism. Results of neurologic and fundoscopic 
examinations were normal. There were characteristic 
cutaneous lesions including sebaceous adenomas, 
depigmented areas, and subungual fibromas. 
On admission, an arterial blood-gas examination 
while breathing room air at rest, revealed severe 
hypoxaemia with a partial oxygen pressure (PaO,) 
of 5.7 kPa, and a normal value for carbon dioxide. 
On breathing oxygen (by nasal cannula), the PaO, 
rose to 8.9 kPa. Initial laboratory investigations 
revealed a marginally elevated blood urea nitrogen, 
4.9 mM l- ’ and creatinine, 123.8pM l- ‘, normal 
ESR and fibrinogen, normal hepatic enzyme activity 
and normoglycaemia. Serum electrolytes were within 
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Plate I Chest roentgenogram on admission showing a bilateral reticular pattern without evidence of definite cystic air space. 
Plate 2 HRCT scan on admission showing bilateral small and intermediate cysts with distinct, thin walls. 
the normal range. Leucocyte count was 8.7 x lo9 l- ’ 
with a normal differential cell count. Erythrocyte 
count was 6.1 x 1Or2 l- ’ with normal haemoglobin 
content. Although she had a raised prothrombin time 
of 19.6 s (control 11.1 s), partial thromboplastin 
time and platelet count were within normal limits. A 
single urinalysis on admission was normal, with the 
exception of a trace of protein. 
A chest roentgenogram (Plate 1) showed diffuse 
reticulation which tended to be slightly more pro- 
nounced in the lower zones. In addition, there was a 
mild thickening and partial obliteration of both 
costophrenic angles due to the previous pleurec- 
tomies. Cysts, nodules, adenopathy or an enlarge- 
ment of the central pulmonary arteries that would 
suggest pulmonary hypertension, were not seen. 
There was no evidence of abnormal cardiac function 
from electrocardiography and echocardiography. 
Results of lung function tests were consistent with 
severe bronchial obstruction and diffusion impair- 
ment (Table 1). No changes were induced by inhaled 
bronchodilators. Pulmonary scintigraphy with 67Ga 
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Plate 3 CT imaging of the brain revealing multiple calcifications characteristic of tuberous sclerosis. 
Table I Pulmonary function tests on admission 
FEV, FVC FEVJFVC FEF 25-75 RV DLco 
(1) (1) (‘YO) (I s-1) (1) (ml m- ’ mmHg ‘) 
Actual values 0.65 1.78 37 0.21 1.61 5.15 
Predicted values 2.81 3.52 80 3.30 1.06 22.80 
was not contributory. No abnormalities were seen on 
bronchoscopy - however, in the bronchial lavage 
fluid, haemosiderin-laden macrophages could be 
demonstrated. 
Pulmonary HRCT showed a variety of abnormali- 
ties (Plate 2). The main finding was the presence of 
cysts, well-defined, air-filled areas surrounded by a 
thin, regular wall. Most cysts were round, but some 
were polygonal and others had an irregular shape. 
Cysts were scattered randomly in the lung 
parenchyma - no lung zone was spared though there 
was a slight predominance of lesions in the lower 
zones. The parenchyma between the cysts appeared 
normal. Patchy, coarse interstitial thickening was 
present. Nodular and ground-glass areas of attenu- 
ation, seen in many other interstitial diseases, were 
not observed. There was no evidence of adenopathy. 
Computed tomography imaging of the brain 
revealed multiple calcifications at the ependimal level 
(Plate 3). Computed tomography of the abdomen 
confirmed hepatomegaly with multiple small nodules 
(hamartomas) scattered throughout the parenchyma, 
the presence of three large angiomyolipomas 
within the remaining kidney and a very large spleen 
protruding into the left iliac fossa. She refused bone 
marrow biopsy. 
The patient was treated conservatively with nasal 
oxygen and monitored closely. On the second day, 
her clinical condition started to improve spontane- 
ously and the PaO, rose to 6.6 kPa with room air. 
She was discharged from the hospital after 8 days 
and advised to continue domiciliary oxygen. At 
follow up 2 months later, she was reasonably stable. 
Discussion 
Pulmonary involvement in tuberous sclerosis is 
rare and almost exclusively affects women of repro- 
ductive age (l-3). Progressive dyspnoea and a non- 
productive cough are the most frequent symptoms, 
haemoptysis and clubbing being less common. The 
acute presentation of pulmonary tuberous sclerosis 
with tachycardia, tachypnoea, and marked 
hypoxaemia in a previously stable individual is not 
unusual. The patient had probably been exposed to a 
flu-like illness from which her mother was suffering, 
but no investigations were performed to prove or 
exclude a viral infection. 
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Severe ventilatory obstruction could be explained 
by muscle proliferation in the bronchial walls. 
Arterial hypoxaemia in this patient was attributed 
to diffusion impairment, probably secondary to the 
diffuse interstitial proliferation of fibrous tissue. 
However, we can not exclude the possibility that 
hypoxaemia in this patient might also be due to 
additional factors including a shunting, a decrease in 
mixed-venous oxygen pressure, and ventilation- 
perfusion mismatching (4). Although our patient did 
not show cerebral symptoms and had no positive 
family history, the diagnosis of tuberous sclerosis can 
not be excluded on these grounds. Indeed, although 
cerebral involvement may be present in 75% of cases, 
cerebral lesions can be asymptomatic despite the 
radiographic evidence of calcifications at the ependy- 
ma1 level (5). As in this patient, renal angiomyolipo- 
mas and hamartosis-like lesions of the liver are found 
in the majority of subjects with pulmonary tuberous 
sclerosis and pulmonary lymphangiomyomatosis 
(5,6). In addition, she also had an enormous spleno- 
megaly, which to the best of our knowledge has never 
been described in patients with tuberous sclerosis. 
There are many similarities between pulmonary 
tuberous sclerosis and diffuse pulmonary lymph- 
angioleiomyomatosis. Indeed their pulmonary 
abnormalities are so strikingly similar with respect 
to morbid anatomy, physiological derangements, 
radiological patterns and clinical expression, that 
lymphangiomyomatosis is often considered to be a 
‘forme fruste’ of tuberous sclerosis (5-7). 
The diffuse reticular-interstitial pattern in the chest 
X-ray of our patient is consistent with the radio- 
graphic abnormalities described in patients with 
pulmonary lymphangiomyomatosis and pulmonary 
tuberous sclerosis (8-10) and may have been an 
expression of smooth muscle hyperplasia combined 
with interstitial fibrosis and oedema. We could not 
detect the characteristic cystic lesions of pulmonary 
tuberous sclerosis on the plain chest radiograph. 
HRCT depicted the lung abnormalities more clearly 
than plain radiography. In fact, the most important 
contribution of HRCT to the diagnosis was the 
discovery that most lesions that appeared reticular on 
the plain chest radiograph were actually cysts. Simi- 
lar cysts have been recently reported by means of a 
high-resolution technique in two women with pul- 
monary tuberous sclerosis (11) and in patients with 
pulmonary lymphangioleiomyomatosis ( 12,13). The 
HRCT findings could be due to the proliferation of 
smooth muscle within lung parenchyma. The irregu- 
lar and uncontrolled smooth muscle growth can lead 
to the obstruction of (a) bronchioles with chronic 
trapping of air with disruption of alveolar walls and 
formation of cysts, often complicated by pneumo- 
thorax, (b) pulmonary venules with interstitial 
oedema, diffuse alveolar haemorrhage and haemo- 
siderosis and (c) lymphatic vessels with chylothorax 
(l-3,6). Clinical and radiological findings conclu- 
sively established a diagnosis of pulmonary tuberous 
sclerosis and pulmonary biopsy was therefore not 
considered necessary. 
Based on the clinical observations of subjects 
with pulmonary lymphangioleiomyomatosis (14-16) 
therapy with medroxyprogesterone acetate was con- 
sidered for our patient. However, she refused hor- 
monal therapy. The patient was also advised to avoid 
pregnancy and to abstain from the use of oral 
contraceptives. Initially, a lung transplantation was 
considered for this patient. However, previous 
pleurectomies and systemic disease preclude lung 
transplantation. 
In conclusion, the findings on thin-section CT 
scans are more specific than those on the plain chest 
radiograph. Discovery of aerated cysts scattered in 
parts of the lung on thin-section CT in a young 
woman with a positive history of recurrent pneumo- 
thoraces, evidence of airway obstruction and reduced 
DLm in pulmonary function tests should indicate 
this possible diagnosis, especially in the presence of 
dermatologic, neurologic and psychiatric features. 
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